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T and U O (P) = U * (R S P) V . Here, Ks is the saturated hydraulic conductivity, θ s is the saturated moisture content, Z is increasing depth of soil for a soil of total soil depth (D) while K*, θ * n, and m are site specific soil parameters to be fitted to soil data. The paper [8] recognized the fact that heterogeneity of hydraulic conductivity is a significant driver of net basin infiltration. One would ordinarily assume that decrease in soil permeability with depth is as a result of decreasing porosity resulting from greater packing density of soil particles. However, the experimental results of [9] refute this supposition. Selkar [6] also found that hydraulic conductivity is affected by characteristic pore size rather than porosity. He observed that as pore size decreases, hydraulic conductivity decreases with square of pore size. Askari, et al [10] noted that hydraulic conductivity is influenced by the presence of organic matter and montmorillonitic mineral materials. While there exists a gradual variation of hydraulic conductivity through a homogeneous soil profile, [11] noted that soil hydraulic properties can vary in a nested fashion as a result of surface disturbances due to tillage, pore size distribution due to structural cracks and root development and decay, textural layering and geology. This is usually the case in agricultural soils. Variability in soil hydraulic conductivity is more pronounced and sporadic in agricultural soils as a result of alterations of soil 
Since a representative value of K is required for each layer, it can safely be assumed that for the infinitesimal layer between any two boundaries, say 0 and 1,
. N e l = N e + N l 2 ; . N ijd
Substituting Equation (5) into Equation (4), we have: 
Substituting Equation (9) 
Hence, Equation (12) becomes: 
The two sum of series can further be simplified as follows: 
In terms of layer thickness, we have
Equations (21) and (31) are the expressions for effective hydraulic conductivity for a uniformly varying saturated soil, assuming power and exponential functions respectively.
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RESULTS AND DISCUSSION The models were illustrated using the experimental data obtained by [9] . Of course this was for a specific soil. The use of Equations (21) and (32) This reveals a structural deficiency in the underlying assumption that hydraulic conductivity varies with the inverse square of depth -the relationship is not that simple. Figure 6 is a plot of number of layers and size of layers versus percentage difference between the Ke values of the two models. As the size of layer increases, the percentage difference increases, approaching 25% at a layer size of 1m and n = 2. However, percentage difference between the two models assumes an asymptotic form to the y-axis at a percentage difference of 5%, as the size of layer approaches zero. The percentage difference drastically reduces to approximately 5% at a layer size of 0.36m. This shows that the models become very close as layer size becomes infinitesimal, but can never completely agree. Likewise, as the number of layers increases, the percentage difference approaches 5% asymptotically; and as the number of layers increases, the percentage difference increases drastically. A close look at Equation (20) shows that it converges to a definite value as n → ∞. This eliminates the need for subdividing the soil stratum into layers and shorten the computation time. Hence as n → ∞,
For the soil parameters used in this research, the value of Ke obtained by using Equation (33) is 2.477m/hr. If the Ke were to be determined by subdividing the soil stratum, it would require hundred layers for the power law model to yield this value. The exponential model gave a value of 2.608m/hr using hundred layers. Figure  5 shows that both the power and exponential models tend towards the Ke estimate of Equation (33). Hence it can be surmised that Equation (33), though simple in nature, gives a reliable estimate of Ke. Figure 7 shows the percentage difference between the Ke values of the two models using different number of layers and layer sizes, and the Ke estimate of Equation (33). Figure 7a shows that the percentage difference for the power model quickly approaches zero even at an n value of 30 and is proportional to the inverse of the square of the number of layers. Doubling the number of layers, reduces the percentage difference by a quarter (25%).
On the other hand, doubling the number of layers for exponential model reduces the percentage difference by about 30%; but the percentage difference does not exceed 5% even at an n value of 1000. Generally, the exponential model gives higher values of percentage [8] Craig, J. R., Liu, G. and Soulis, E. D. "Runoff-infiltration partitioning using an upscaled Green-Ampt 
